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CIRCUIT 

(57)Abstract: 

PURPOSE: To shorten time needed for internal voltage 
to become stable at the time of power supply start, 
concerning to an internal voltage generating device used 
in a semiconductor integrated circuit such as a 
semiconductor memory. 

CONSTITUTION: The title internal voltage generating 
device for semiconductor integrated circuit is provided 
with an internal power source producing circuit 1 which 
lowers an external power voltage Ext. VCC and produces 
an internal power voltage Int. VCC, a VPP generating 
circuit 4 which receives this internal power voltage Int. 
VCC as input and generates an internal voltage VPP, 
and a power source switching circuit 6 which supplies 
the external power voltage Ext. VCC directly to the VPP 
generating circuit 4, instead of the internal power 
voltage Int. VCC from the internal power source 
producing circuit 1 at the time of the building up of the 
external power voltage Ext. VCC. 
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(57) [Eft] 

COftfiBttilSttJBEI n t. Vzc&AtJlsftffimmVtrZ 
Kfe-r*Vpp*i[HlK4t, ^Sf«®SBEExt. Vcc 

nt. VccJC*AT^fiS«S«JEEx t. Vcc^lESV 



Ext. Vcc 

Ext. Vcc 
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PGR 



1 

mfMtiBK* & cd Mint a* uBfft<z>wa*E« 
^»m©&sc»±ErtS5«flEaB^isi»^»«-rsm®^i 

[§f 2 ] ^a$ti2IS: A# b £ <D^ff«S«£E «R 

*3 <fc ±E*«««©3i-L 0 B*fctt±E* 2 OftgPHJEE 
KiBROffiA £, ^o*£fa±E!fl 1 0 Aff*EE9B£III 

A* LBff«<0ft0rt««E£5Mr«"S» 2 <7>F<ga8^ffii£ 

Sfta«£EtLTftDHiU ±EKS«&tt^L}tBptt± 
Em 1 Ortffl«E«felHr»oa*fcflIiLT JiE» 2 0Df*3 
a5mEE%^®KO W^J C &l*l6E«flE t LT* D Art" J; 5 

onfomiaiKn]' 

[0 0 0 1 ] 
[0 0 0 2] 

[££*<£&«] 02 0 a«XfiDm«EEff£KBO«IA 

(ma£Ext. Vcc) $KLTMIIM3 (mJBEIn 

t. vcc) &ffdrrdAs*aRfPA@M % 4«rtsn 

02O*<DExt. Vcc, Int. Vcc. VrT&*<Dm 
[0003] H 2 2 laHi; < Aa«£9B£SB0 



(2) ^¥5- 3 3 6 7 3 6 

2 

4 (anmnff abk 1 A^^rt^m« 3 * a^ irf 

fi<BfiOrtffi«BE5 (mEEVsB) «r58£?-*. 02 3 fa 
02 2^£>Ext. Vcc, Int. Vcc. Vbb^(DS 

[0 0 0 4] 024fa, 02 O^CDVr 4 CD V 

i f «*a»©H»Tr**. 0fCi3^T, 4 0, 4 3 fa* 
W^>*> 4 1, 4 2teNchTr~e&£o 12 2 5 fa. 
024^(DCLK, Vp»(OM5>^T^. 02 6 
10 fi, 02 2*OViB^lHjK4<DV»iSg^a»C0lHlg&T 
Hfcl43^T\ 4 4, 4 7IWt/V>^ 4 5, 4 
6TOchTrta5^ i2 7H 02 6*CDCLK, 

[0 0 0 5] *fc»fffctH>TBMBTS. 02 4lC^b 
fc«lC«JEEVrp*3B*-rS«'&, VFf»*fHlB4jarta 
MtEInt. Vcc&«B£LTH*. SfcB2l3^ 
«E>, #SS«®mffiExt. Vccfcfl>b©*»*t»*LT 
feft««B«EInt. Vcc ££tt£ 
DttV>. t£oT, «BEV„fa^««««£EEx t. Vcc 
20 «Wti;T^ l*J&m?IfiJBE I n t . VedWSJfeb 
T^S***fD, n««««BEEx t. V C c0>#3£B« 

[0 0 0 6] H2 4flDVfF**H*CD»f^fc^V4T3Ei' 
ffWtcRWSfTS. 0 2 4 4»£>m^CLKfa0 2 5 iC^ 
t^lCHi ghdHnt. VccT, Low#0 [ v] CO 

/wxtrrs*. com^cLKfa, +t/t^4oo 

— -%(Om\Z&bZ>. ItCLKRow^5Hi ght: 
*ftr*t*ir/^^4 OCDftJOifeLowji^H i 
ghfC^b-rS« NchTr 4 2ttON^ 

30 0, NchTr4Uj:OFFI:Mo fct, ^t/V> 

2Int. Vcc-VT B ^-C±#-r-2)) NchTr4 
2&il^T«HVrpfCfeM-r^o *l:«9CLK#Hi 

gh#6Lo wicsffrr« tm^c l Kta*^/^ 4 

OCD— ZSrODffifcteb*. un(I<fc»9^v;V>^4 OOflfi 
SOSfeHigh^fiLowlrSfttS. JLCDH^ Nc 
hTr 4 2raOFFf£&0, N c h T r 4 1 faONfcft 
Z>. fi£oT, + t/V>^ 4 0 ©ft^OSttN c h T r 4 
l«JONT*5fc*l: (Int. Vcc-Vih) OttEftf 

owfr&Hi ghfcSEflsb&afc, mjEVpFfa*^A-> 
*4 0©«ffin£**/^>*4 3 \Z&L,&pLtz.m$sftTdtf 
tSJEE#±#U S^CLWHigh^^LowCfft 

bfc&ia, te^mmm&i n t. v C c^&*r^^4 

[0 0 0 7] 02 2 IC&l^T, H2 0ifi*f:LT*SS 
SJHSBEExt. Vce 21 ift<«fl£Vii 

* C t^T^r^o 0 2 6 ^<^M^-C L Kfa0 2 
7i:it*CHigh*Mnt. Vc c T, Low^O 
50 [v] 0^;i>X«T*<5. dO{t^CLKfa*^/X->^ 
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4 4<E>— 15<Dm\ZtetD2>. ilfCLWHigh^^L 
OwK^fbT^^/li'^ 4 4C0ft^CPffit>H i gh 
^f»Lowl:Mt5, NchTr46ttON 
It&O, NchTr45UOFFC^. S£oT. 
/t->^4 4C0^^C0@C7>L owl^ (-Int. V cc + 
Via) li, N c h T r 4 6 t«BE Vn Itfif t 

»:etCLK^Low^e»Hi ghlC^fcrr^i: 

tC£D^VV>^ 4 4C0^c^)®t)Low^e>H i gh 
fcSMbf*. u'£0tfNchTr46[j:OFFl:^^ 
NchTr4 5ttONi:^ 4 ^-V^ 4 4 O^CD 
«KL Nc hT r 4 5«JONT?*5fc«)l:Vtkfi!)iffil: 
^±©;i££«DiIT21<hlC<fctK BfCLK*t 

^4 4©ftff^/^4 7 \Z&\s&L7UtMfaft 
jKt*«JBE**Tf*U H^CLK^Low^i^Highl: 

[0 0 0 8] ^T, mJEVp, ttrtaSmSmjE Int. 

C L K^L o f>High KlAJ:*** Bf* ^JEV, > <D 
l"OVtfi±:ft-rZ«&\*. m2 4*0*W^>*4 0£ 
3^/V>^4 3 t<D&m<Dl£\Z<k-DT&:}£2> Q ftfflzm 
2 7\Z^Xs fifCLK#High*SLowl:4T 

O^t/^^ 4 4 (h^^/tv-^ 4 7 iCD^gOittC^o 

[0 0 0 9] 

H2L B2 3*>SW5J;3fc* ««fiAP?jSW> S 

S£^L»fcV>£^3B»£fc*ofc. 
[0 0 10] CCflSM^EOiittBtLftftflHlW-* 

[0 0 11] 

[a««r»»-rsfc«)o^a] i \zm 

[0 0 12] *fc % «f**2JC«*t>Ott, rtffl«iSfP 



(3) W5-3 3 6 7 3 6 

[0 0 13] Sfc, 3 ±EfC*5V> 

[0 0 14] »*W4{C«««b©tt, I^IMI^ 

wa-hEJu i onmEEK£BKcE)aiAo»eAa«s 

tlttOffiU JiEH««*iK^fcRrtt±E*10rt 
«S«E**H*©Hi*lCllD*T±E«2©rtSS«EE»* 

[0 0 15] 

A* LT»ffr*rt««EES6*H»* 6 rtffl 

*,fc5ft«^ *n-fn^«««t^±tfrt*«B«A* 

^ l/Tlfft £ Wrtffl«BE*^IsI»©HJ* ^SU A * 21 it tt 
[0 0 16] 

*3HT, 1^©B2 0tB—»»fcttM— «F«ftUT 
RWSfiBStS. 6 ItfrSW 2 « MRtlffttB 
ft 1 tV«»afeEIB4 tOBtcff A$n^«jE«lfelHlK 
Tr6 1-6 4^^M$ntW. £GD5*>, 6 
1, 63«PchTr, 62, 6 4tiNchTrT35 
40 »B«itEExT. VccWU rt«B««f^jaclsFB 1 
<hPchTr61 • Nc hTr 6 2*^l/TVrr»t® 

m^mJK Int. Vcc te, PchTr63-NchTr 
6 4fe^UTV ff «feHB4fc»arr*. Pch?r6 
ltNchTr64 <h ©y- h UPORUfCgif 
-5c NchTr6 2tPchTr6 3toy-httPO 
Rm-^JCS^-r^o B2I1 tt««S«JBEE xT; 
Vcc, POR, POR f|^-f$>^Tfe^, 0 3 
KL Vrr »£@»4<D««jm«MS«JEEx t . Vcc 
50 Rtf[*lMWS«fiE I n t . Vcc©*n*n©«fi-fc:feW- 
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*mjEVf p ©*£Eo«fl:ojtv^^-r^< ^ >^ht& 

[0 0 17] HllC&^T, FOR, POR g^"Ci^ 

2nzmmv)&\Bi& 6 tc* o v, r x£ibik4 s 
mm*y)v&?LZ>o H2i:*bfc«t, *e?mfi«BEE 

xt. Vcc, POR, POR fl^lS^ 
JEExt. Vcc*4±^5l:onTPOROTfe±fft 
mjEExt. VccOiZi^O^TTSt. POR 

[0 0 18] ^(PPORBffc POR flffcfeH 1 
tPchTr61, 63WNchTr 6 2, 6 4l:« 
^TS^tlC^r), MEEExt. Vcc #£_t;0*Sf$, P 
ORteHigh, POR ttl owTfeSflTg* PchT 
r61tNchTr62iftON, PchTr63«i:N 
c hT r 6 4 tttOFFfcttO* ^EEE x t . Vcc^it 

Vcc3»«ft±lCSfcJi39«oTU*3t, PORteLow, P_ 
ORteH i g h ^^fbt"^o £tU£<k t3PchTr61 
iNchTr6 2diOFF, PchTr 63tNch 
T r 6 4tttON^t), rtffl«»f^«|5|K 1 Offl^T 
^^MiilEInt. Vcc*tVFPSB±lHlK4t«» 

[0 0 19] fcT> «EEx t. Vzc&iLJo&Zmz 
te, VFF»*IaI»4tZtt«HtUT«JBEEx t. Vcctf* 
ftR^ns. -t<D«* tEExt. Vcc©St±*tD^ 
7t^t, V f fS!4im»4CD««tlxT«ffiI n t. V 
cctCSJO^fr^o H3fc**T«fc* ^ffi*Ei«EEx 
t. Vee *ffl^fc«^tW»t«*E Int. Vcc&ffl 
V^c^tTH «EEVpp©#ff*3&«*3a:S&86, »ffl 
mzgmffiExt. Vcc#*Lt#*PSK:*3VVT\ mEEVpp 
0#BE»*OJ:^««W«BEEx t. Vcc£rJ8^T> 
«JBEVn £#EE"T*. HUBEE x t . Vtcifift±tZtt± 
tf^tzmt, M^^MIiEInt. Vcc£/8V> 

[0 0 2 0] %K0!I2. H4ttd<Da£§BC0*l««2fcJ; 

<B*J6«-Cttv ftflB«««ffil n t. VccSA^bTtl 
/£Vpp ««flfe-r*H 1 i:H«OVpp«^|5lK-4 AlClHI^ 

t, *M8«««BEExt. vcc^x^UTmffVpp^^ 

^■T*Vpp»^|ai»4B&«AT^-5. *LT, 7 V 
ppS£^@B4 At 4 B i<DtE(il*&«m^*ttEffl* 
Wtft®»7f. EllO«»«»lHlB6tH«, PchTr 
7 1, 73<hNchTr72, 7 4t*^i«Snw 

[0 0 2 1] *HJ«g«EExt. VccKfcTfSPO 
R, PORifOfl^WJ 1 1:^48 2 iH-T 
£5. fig^T, ^ffltfitEExt. VccOD3t^±#D 
^C^P chTr71£NchTr72 £#ON tttv 
TVp p 9£^IsI» 4 B <0ffi*jW*gSI$«BE Vp p L LTIfc o ta 



(4) 4#B§¥5-3 3 6 7 3 6 

PchTr73£NchTr 7 4 WONtftoTVpi 
«^lsI?S4 A<7>ffl*3&trtffl«BEVp» tbT»0ffi$n 
*. CCD^m. ItlEM 1 &RlflK. «£EVfF(7>SrJi*t0fif 

[0 0 2 2] ^JB03 3. H5te, Z.<D&W<D4&G>$mm 
T**. *flSt»«EEExt. Vcc$PchTr8^ 
LTe«fcmEEV,p{C»iK*r^o H5K3$^T, 1EE 

xt. vec3Wit±3W*», mi£Ext. vcz&w.mmj£ 

VppKlftlftU mjBEExt. Vcctftt-htfofcate, 31 
i0 SO^ilfEInt. VecrCfc0VfpK^lHlK4* 
t&fE£ii:£e 05^(DiEExt. Vcc, P OR l§ 

[0 0 2 3] HJS^I4. H6lt ^gpmJEtbxmffiV 
BB^%^TS^CD^^J^^i- , bOT. ffi*©0 2 2 

Kh 6ttTr 6 l-6 4*6ft*«««MIBIilt?*-5. 
87lt Vi8»£lalB4 0«ii^ ttffl«K«EEEx 

t . v c c ^r/psi^m^mEE int. vc c cD^n^encom 

ifm-Vlb*. H 6 te*tf*MWau Hl£H»<B»fl2 

ViB9lfelslHr4©ai*«-^T»*«ffiVBBCO 

HI fc*B"*«ffiV f rtt, #Sl/TV»* 

35ft, H 7 fc«-J\fc Z> WEE Vb b rlKJE-T 

[0 0 2 4] H6 ir^fESicPOR* PQRfft:<t 
0, Vii*£lei»4©«»&*«tt««JEEx t. Vcc 
trtggm^mjEEI n t. Vcc &fc1DD*l*.*Jlfcfc:«fc 
t>, mjEExt. Vcc«SA±«S«ffllOM:, mjEExt. 
VccSrfflVi, iEExt. Vcc #£±#ofc&r3, fiffl 
30 SffiSJBEInt. VccftJB^*. zmKckD* ^MSA 

[0 0 2 5] ^JSM5. H8ttHCtt©aS«^t. 
ffiU CO*«#IH:a*'r'<*rt««£E«««EEV»iT* 
SjflWi»&*0*T* «ttttSB0>H4©*aS«liW— T 
**©TKW*«l»?-*#, HlH&AI^, «EEV.»tf*5fc 

[0026] nmme. mstezo&mcDjiizmvtm 

m\Z& Z> rt««JBE58*jK«©«l*«*r y o y * KIT* 

HEEVpp01/^;i/^^tBb, 4> P 
Rtf£L«^£tfMrr*. c©0iOTttNchTr6 2 
tPchTr6 3t<Dy-h»:8«$n, ^p_m^t4P 
chTr61tNchTr 6 4tl:j(KbT*«. HI 
0«, mJEVpp, <f>P, ^p_i^-f$>y@Tfe5c 
[0 0 2 7] H9 *CDVpp \s*Wt4 "tZZ— 9\$. H 

mEEOf^ <i>p#^liH i g h l^;^, fa.WttL o 
5(? wKMBAU ttjgEVpp^Kje^flF.lx^^OfelBi 



(5) 
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V>«JE©fiK ^H^JLowl/^M,i.i^Hi 
gh l"*;H&fflrtTS. foT, «jB«A«. mBEVpp 
#Vfp 9—*<b&feV^MzMt*ttt 

W*. PchTr61tNchTr62tttO 
NIC. PchTr63iNchTr64tttOFFl:J4 
0, WfllEExt. Vcc«tlKtftVitK£BIK4lC 
»»Sn5. «EEVff#Vff U^^-ry-^^— 9©R 

ightcft£« EftfcAD, PchTr61tNchT 10 
r6 2t«OFFC, PchTr 63tNchTr 64 

rtffSSigmEE Int. V te ##»*n*. 
[0 0 2 8] CCD«B«Ttt, ffl**tl*«BEV»F** 

£tt»««iB«BEE x t . Vcc &V»F«*lsIfS4 

T2>&z> mnmm 6 te»**3aimr* 5 1 u^co 

[0 0 2 9] HI 1 ttM*Cte©*Jfi«T, 0 

T?$>Z>. mjSExt. Vcc, £p> faiWBl 0 

[0 0 3 0] mmms. H12H _3EfcffiO*lfi«T. 
Vpp Kjyf^f^^-9®tHM^$Pc hTr 

8©y— ht«arrs. »«ra««jEExt. v cc £p 

IEVpp^, Vpp L/^;i^5r^-9cr>R}£mJBE 

u^^j:D«)«vijBiBtt, 121 1 0 iz^k-rmiz^m^u 

LowT^D, PchTr8ttONt5. iiniC<fc9, 30 

miEVpp ir»LT^sfB*«*EE x t . vcc*mm\zm 

n^(f>ff^H i ghfcftp, PchTr8liOF 
F-T^o Vff»*IhI||4I*, l*jffi«gmEEIn 

t. Vccft«BtUT«BEVM*«»UlKW'-5. 
[0 0 3 1 ] %XM9. 01 3teu «BEViit»fea« 

m\Etf&Ll>T<DV*i ls'<)l>7 s <fT2&—T** «JEEVbb£ 

«(HU *iRrx^i_«^&«^r*. suit mffiv 

[0 0 3 2] H 1 3*<0Vbb U^P^-Yr-ar^— 9 ft, 

tC<fc9PchTr61 &tfN c hT r 6 2 teONtCfc 
V), PchTr63&tfNchTr64ftOFFl:a: 
r>. V B i9!£|grR4a>*Ktc#bT^CB«a*fiEEx 
t. Vcc*«#T*. «B£Vi.*«»)&«flEU'^J:t)t> 
tt<fe4t*i*mowl:4iS^iH i ghtcfc: 
19. PchTr6lWNchTr62UOFFfc& 

PchTr6 3Ri;NchTr6 4«ONt:^0, 50 
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ViB»*IsF»4©«SHlC#LTW»«JIR«flEI n t. V 

[0 0 3 3] 0. Bll SfcWfcOHl 1 fc*tJ&f 

c c £mS£T* Vbb %£[hJ&4 A E x 

t. Vcc£«Sfc"f*ViB*£®»4Bfc£, mjBEVBB 
UTIMFr * Vb b W\rr<< 9 5 <D <f> 

[0034] ftitm i. H16H z(D$zw<Dnmm 

&S. Vbb W^I^-Y 9 rt «E 

jEttEEExt. Vcc*««ti-«V8i«&lHlK4Bfc» 

^LT&£« c:oVii»^|HlK4B©aiA&«flEVniX 
««rr*. unit si 6*©«jevbb* <f>i«-ft© 

[0 0 3 5] «EEVn3^R£«£E01x^;UJ;DfeK<tt 
5t*iMttHight, «EEVi WW 
•fcDfcft<fc*£:<fri*^r*Lowl;:fc*. zinfccfcD* 
Vbb3!£IhI&4 B<Ddi;*}£ON. OFF£tir£<,t£o 
T, «BEVbb^Vbb V^V^JT-Z?— 9(7>RS«£E<t 
0 feK^ttHU VibS5^IsIK4 B i Vbb**IUK4 At 

V 1 Br4fiiiiirrBT'rs.«ffiVB.*«VBB WW^-fr* 
^ - 9 WW £ D fc fi < ft £ £ Vb b 58£H 

84B fcjhfc* VbbK£DK4 A©**»ffTS-&TtftE 

Vbb^WJBE-T-5. 
[0 0 3 6] ftlKMl 2. 01811 ^OSg^(^3EfCffi 

(D^mm^-to m\z^x. 1 on ttfis«jE*ffliu 
nit mjEExt. Vcc, <t>2mn<D$"f $>^it 

H18KC«^T« Ext. Vcc WW5*-f T"*^ 
- 1 0 O Ai«^**F«««lEE x t . Vccfc*« 
L/, Ext. Vcc l"W<rV <tP&—1 00>mil<t>2& 
^ Vb b fg£[U& 4 B PwggSW" ^5 . 

[0 0 3 7] ^gSm^mBEEx t. VccOTxt. Vcc 
CDR3t*JEO J: 0 t>i^5< 

£5£(B**»#H i ghlCftB. V B B^^[Hlg&4 AC 
»ATVii«*[iW4B)WBfPU HHIK4A, 4Btft 
ttftbT«JBEVBi&»JE-r*. ngPm^iEExt. V 
ct^Ext. VccWr^f^^- 1 OOR^mjECO 
U^;VcfcDt)ffi:^«ftt, m^^ariLowtftOVBBaS 
£0ft4B*»5©«i|&£ihfc, Vbb»^IhIK4A^6(0 

*ft»-r*. Jin^D, MtitiEExt. Vcc^t 

lnipC#^«BEVBB<D±#^D«BSftfc*MxT, mJEV 
BB<©±#^B&C21iX)tT#^. 
[0 0 3 8] 
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[0®ofsmft:l&nj§] 

flWEEff £BBO«A««T * * BIT* S. i<? 
[tea 2] Hi*o*tt*mjEEx t. v cc , por, 

[0 3] tEEx t. Vcctlnt. Vcc t£m2liC£L 
[0 4] !!OAno3«KM2icJ:«nff«J£9B£ttB« 
[0 5] ^©«WO*JS«3K:J:*rtaS«JBE38*SE«* 
[0 6] ^CD«WO^«S«4fc<fcSrt«mJEaS*««^ 
[07] mBEEx t. Vcc £ I n t. Vcc tSflKBtb 

fc«-&CDSffVBB <bWfc*7fCt*< 5 >^0T&^o 

[08] CCDKn«DHlK«l5tcJ:«A*«jEEX±ttB« 
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